The term 'gesture' has represented a buzzword in the NIME community since the beginning of its conference series. But how often is it actually used, what is it used to describe, and how does its usage here differ from its usage in other fields of study? This paper presents a linguistic analysis of the motion-related terminology used in all of the papers published in the NIME conference proceedings to date (2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013). The results show that 'gesture' is in fact used in 62 % of all NIME papers, which is a significantly higher percentage than in other music conferences (ICMC and SMC), and much more frequently than it is used in the HCI and biomechanics communities. The results from a collocation analysis support the claim that 'gesture' is used broadly in the NIME community, and indicate that it ranges from the description of concrete human motion and system control to quite metaphorical applications.
The issue, then, is that we might well become confused within the community, but we might become even more so when we interact with people in other fields of studyfor example, physiotherapists, researchers of biomechanics, linguists, or even musicians. Many of these scholars do not understand why we use 'gesture' to describe phenomena for which they have other words.
Interestingly, while I have long had a feeling that 'gesture' is used quite liberally at NIME, I have had no proof of it. This paper therefore presents a linguistic analysis, based on the papers published in the NIME proceedings, that aims to answer the following questions:
a. hand movement that you use to control something such as a smartphone or tablet [...] b. the use of movement to communicate, especially in dance Of all of the general definitions of 'gesture,' MacMillan's definitely resonates best with the NIME community's use of the term.
Academic Definitions
There have been several review articles concerning the use of 'gesture' in music, including [1, 8] . The latter [8] groups the different definitions of 'gesture' into three main categories:
• Communication: gestures are used to convey meaning in social interaction (linguistics, psychology)
• Control: gestures are used to interact with a computerbased system (HCI, computer music)
• Metaphor: gestures are used to project movement and sound (and other phenomena) to cultural topics (cognitive science, psychology, musicology)
The first type of definition most closely resembles the general understanding of the term, as well as the definition that is presented in most dictionaries. The second type represents an extension of the first, but incorporates a shift of communicative focus from human-human to human-computer communication. Still, the main point is that of the conveyance of some kind of meaning (or information) through physical body motion. The third type, on the other hand, focuses on 'gesture' in a metaphorical sense. This is what is commonly used when people talk about the 'musical gesture.' The problem, however, is that the use of 'musical gesture' drifts widely, as can be seen in some important publications from the last decade [4, 5, 6, 7] .
While there are no problems with the definition types in themselves, and even with the sub-definitions within each of the three main groups, I see the potential for confusion when the term is not explicitly aligned to one of them when it is used. This is particularly so in the NIME community, because NIME gathers artists and researchers who are working at the intersection between HCI and music(ology), within which two very different types of gesture definitions are commonly evoked.
From an HCI perspective, 'gesture' has been embraced as a term to describe bodily interaction with computing systems. In its purest sense, such as finger control on a touchscreen, this type of human-computer communication is not especially different from that of the 'gesture' used in human-human communication. Likewise, nowadays most people are accustomed to controlling their mobile devices through 'pinching,' 'swiping,' etc., so it seems like such 'HCI gestures' have become part of everyday language, just as the MacMillan definition suggests.
Staying within the HCI ecosphere, the picture becomes slightly more complex when one starts talking about 'expressive gestures.' This can refer to the conveyance of some emotional state in multimodal interaction [2] , or describe large and complex vocabularies of short and simple bodily actions. Such definitions, however, may not be as contradictory to traditional gesture definitions as one might think. After all, expressing emotional quality is also an important element of traditional hand gesturing [9, 10] .
Moving on to the metaphorical type of definition, 'musical gesture' has become a popular way to describe various types of motion-like qualities in the perceived sound [4] or even in the musical score alone [7] . This, obviously, is a long way from how 'gesture' is used to evoke a meaning-bearing body motion in linguistics, although it may be argued that there are some motion-like qualities in what is being conveyed in the musical sound as well. I will not delve deeper into the epistemological challenges of the term 'musical gesture' here, but I will point to a recent philosophical enquiry into this specific term [3] . The following sections will instead focus on 'gesture' and body motion, as I see this relation as the main issue regarding how people outside our field confuse the way 'gesture' is used within it.
'GESTURE' IN NIME PROCEEDINGS
To investigate the usage of 'gesture' in the NIME community, I decided to carry out a linguistic analysis based on all of the papers published at the NIME conferences.
Method
The first step in the analysis was to download PDF files of all of the papers from the freely available NIME proceedings archive. 6 After running a PDF consistency check in Adobe Acrobat Pro, three files were found not to contain searchable text. Alternate PDF files of two of these papers were found online and replaced in the corpus. The last defective PDF file was removed from the corpus, leaving a total of 1,108 files to be analysed (see Table 1 for yearly distribution).
Next, I defined a set of search terms. I used 'music' as a control term, because I expected it to show up in all of the papers. In addition to 'gesture' itself, I included terms that somehow overlap with, or are used together with, 'gesture': 'action,' 'motion,' 'movement,' 'emotion,' and 'expressive.' Finally, I included the name of specific technologies that are often used in interactive systems: 'motion capture,' 'accelerometer,' 'wii,' 'kinect' and 'leap motion. ' The first round of analysis involved an OSX shell script crawling through the content of the PDF files using the mdfind -count command. This terminal command returns a spotlight search based on the OSX index of the files. Some random control checks were done to validate the quality of the returned result. Finally, a spreadsheet was used to calculate the percentages and lay out the values in Table 1 .
Results
There are several interesting findings from Table 1: • There are some, but very few (1 %), NIME papers that do not contain the word 'music'
• 'Gesture' is used on average in 62 % of all NIME papers, with only minor fluctuations from year to year
• The motion-related terms ('action,' 'motion,' 'movement,') are used in about 50 % of the papers, also with only minor fluctuations over the years
• 'Expressive' is used in 49 % of the papers, while 'emotion' is used in only 18 %
• 'Motion capture' and 'accelerometer' are used evenly throughout the years, while 'wii,' 'kinect' and 'leap motion' show up only as they were introduced to the market (2007, 2011, 2013, respectively) It is particularly interesting to see that 'gesture' is, in fact, the most commonly used of the terms, after 'music. ' 
'GESTURE' ELSEWHERE
To compare the terms mentioned above to other related conferences and journals, I carried out a second study.
Method
The proceedings of the Sound and Music Computing (SMC) conference are freely available online as collections of PDF files, 7 and it was therefore easy to download and analyse this collection in the same way as I did the NIME corpus.
The proceedings of the International Computer Music Conference (ICMC) are not freely available, but it is possible to search the full bibliography of all ICMC papers online. 8 In this case, then, I had to perform manual searches for each of the terms. This produced only information about the total number of papers containing the terms, and I was not able to break down the numbers to annual figures.
To complement the results with some data from the HCI community, I also did manual searches within the library containing Publications from ACM and Affiliated Organizations 9 and the large collection of the ACM Guide to Computing Literature.
10 Finally, the Archive of the Journal of Biomechanics 11 was also included to give a sense of how the term is used in biomechanics and kinesiology.
Results
From the results, summarised in Table 2 , we can see that 'gesture' is used much more at NIME than at SMC (62 % vs 34 %). This was to be expected, as SMC is less focused on instruments and performance than NIME. However, several of the motion-related terms are used almost as much at SMC as at NIME, so clearly there is a linguistic difference in play here. The underlying data also shows that there is no significant change in the use of the terms over time, which resonates with the profile of NIME.
Even though the percentage values of the use of 'gesture' at ICMC are much lower than at NIME (17 % vs 62 %) , the actual number of papers using the term is almost the same. This could be attributed to the fact that ICMC has overlapped considerably with the NIME community over the last decade. Strangely, though, the technology terms generated very low values at ICMC (less than 3 %). This could be an indication that 'gesture' is being used more in a metaphorical sense at ICMC, although the underlying data is too weak to draw a clear conclusion in this regard.
Looking at the results from the HCI community, 'action' is by far the most prominent of the terms in the ACM libraries (11 % and 22 %). 'Action' is also widely used in the biomechanics community (38 %), but here 'motion' and 'movement' are used even more frequently (51 % and 43 %). All of the other terms generated fairly low percentage values, including, somewhat surprisingly, the technology terms.
CONCORDANCE AND COLLOCATION
Along with simply counting papers mentioning a given term, it is useful to look at a concordance and collocation analysis of how the terms are being used.
Method
I extracted text of all of the PDF files in the NIME corpus into separate text files using CasualText. Next, the text files were cleaned up through a batch process in TexMate, removing all header information, weird characters and hyphens in the text. The text files were then imported into CasualConc, in which the analysis was carried out.
Results
The concordance analysis shows that 'gesture' is used a total of 4,211 times in the NIME corpus. The result of the collocation analysis is presented in Table 3 ; it shows that the five most commonly used words preceding 'gesture' (L1) are 'expressive,' 'musical,' 'hand,' 'instrumental' and 'physical.' This supports the claim that 'gesture' is, in fact, used to describe both motion-like and metaphorical qualities.
The five most commonly used words following directly after 'gesture' (R1) are: 'recognition,' 'data,' 'analysis,' 'control,' and 'sound.' It is particularly interesting to see that 'sound' is by far the most commonly used second term (R2), as in the combination 'gesture and sound. ' 
CONCLUSIONS
These text-based analyses of papers published at NIME and related conferences and journals support the initial claim that 'gesture' is a widely used term in the NIME community, more so than in related fields. The collocation analysis further documents that 'gesture' is used together with a large number of other terms, including motion-like, technological, and metaphorical terms. These findings indicate that more care should be devoted to defining what is meant by 'gesture' when it is used. It may also be worth using more precise alternatives when possible. For example, 'hand motion' may be a better term than 'gesture' when describing the physical motion of a pianist's hands. Such an effort could help prevent confusion within the NIME community and, not least, better explain what is meant by 'gesture' when communicating with people from other fields of study.
Though limited in scope, this study has shown the possibilities of carrying out analyses on the NIME community through the proceedings corpus. In the future it would be interesting to carry out both larger collocation and concordance studies as well as more in-depth studies of how different terms are used in the community.
